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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the resolution 
of an image pickup device and to provide the image 
pickup device for balancing false color reduction. 
SOLUTION: In this image pickup device provided with an 
optical low-pass filter provided with a first filter for 
grading an optical image in a first direction and a second 
filter for grading the optical image in a second direction 
(including the case of being parallel to the first 
direction), a color filter for color- separating the optical 
image made to pass through the optical low-pass filter 
through the color array of plural colors and an image 
pickup means for picking up the optical image made to 
pass through the color filter, the color array of the color 
filter is the one composed by arranging a first color 
component in a highest density and arranging the other 
color components at remaining positions and the shading 
amount of the first color component in the second filter 
is smaller than the grading amount of the other color 
components or effectively zero. 
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* NOTICES * 

, This document has been transited by computer.So the transition may not reflect the original 

2^' shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Claim(s)] .. . - • tne ^ st direction. The optical low pass 

[Claim 1] The 1 * filter ^wh.ch ^ «" the 2nd direCti0 " 04 f" 

filter which has ^ ^ tSlff^ « hich c,assif,eS by CO, ° r *" 

parallel to the 1st direct.cn of the above . The ^Ught ^t, of ^ Qr more 

which passed the aforement.oned I op*cal wh g , ch passed the aforementioned 

colors. An image pck-up means to P'^unze the ^ght *gu color array of the 

light filter. It is image pck-up ^^^j^i^ is most arranged at 
aforementioned light filter ,s a ^^^^^^^r^ position, and the 
high density, and comes ^ ^^1^7^^ Component in the 2nd filter of the 

:r^ s d txt:^Tst:^s * l ^ and — oo, 0 r 

Components, or is characterized by to be JJ^^J^Uf. The optica . low pass filter 
[Claim 2] The 1st filter which obscures a ■ I ^ f, ^^ nd Z\ar\y. The light filter which 
which has the 2nd filter wh.ch obscures • J^^J^^^Vicd low pass filter 
classifies by color the light figure which P^^^^J me ans to picturize the light 
through the color array of two or more j^^^f J^*^ equipment equipped with 
figure which passed the aforementioned light filter It is mag p w componen t - a 
th g e above, the color array of th e a *** 
checker - arranging - the [ the 2nd color cc >J ^ |eve , (tch of the 

comes to arrange 3 color component s .n ' * e r ^™ n J^ l set to Py the 1 st filter of the 
aforementioned color array is set to Px and a the aforeme ntioned level pitch 
above - the 1st - the 3rd color component ^^^J^ _ the 2nd filter of the 
Px and abbreviation - an equal d.stance and ] _ 3 color components - a 

abOV ! "i h %l^on-tTry^^ ^ * " d " 

obs^ngU an J^-J^^^ or the optica, low pass 

[Claim 3] The 1st filter ^which obscures a I ght figure honzo V The |ight f(lter whic h 

filter which has the 2nd filter wh.ch obscures a P e J oned optica , , ow paS s filter 

classifies by color the light figure wh.ch passed means to picturize the light 
through the color array of two or ^ .^-^f^^p equipment equipped with 
figure which passed the aforement.oned '^ ^^^ea by the color array of the 1 st 
the above, the ^^^^ A ^^^^rr^r^ the level pitch of a color 
color component w.th the h.ghest densrty and ^ °° ft comes to set Py as the abbreviation 
array is further set to Px and a normal prtc ns set to Ky i __ f tioned leve | pitch 

double precision of Px. the 1 st filter of the above a hgh .figure t _ sdectjon 
Px and abbreviation - the ^J^^^^T^L^ ~ * is characterized by 
- carrying out direction [ in / a light figure / only 

STtfi *JX2£Z ZZEtftSZ each other in the horizontal direction 
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and the perpendicular direction about the above and other color components in image pck-up 
equipment according to claim 3 f and is characterized by the 2nd filter of the above being a filter 
which obscures the color component of the above and others of a light figure in the large 
direction of the pitch between the aforementioned same colors. 

[Claim 5] The aforementioned image pck-up means is image pck-up equipment characterized by 
coming to carry out two-dimensional array of the photo detector in the pixel pitch Px on a light- 
receiving side in image pck-up equipment according to claim 3 or 4, and receiving the 
transmitted light of the 1st division fraction of the aforementioned color array by the two 
aforementioned photo detectors. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image pck-up 
equipment which picturizes a light figure. Especially this invention relates to the technology 
which combines the pixel array of an image pck-up means, the color array of a light filter, and 
the property of an optical low pass filter the optimal. 
[0002] 

[Description of the Prior Art] Drawing 16 (a) is the block diagram showing conventional veneer 
formula image pck-up equipment In drawing 16 (a), the optical low pass filter 82 is arranged at 
the image space side of the photography optical system 81. This optical low pass filter 82 is 
constituted by the lamination of the 1st filter 83 which carries out the birefringence of the light, 
1/4 wavelength plate 84 which disturbs plane of polarization, and the 2nd filter 85 which carries 
out the birefringence of the light 

[0003] Behind this optical low pass filter 82, the image pck-up element 86 is arranged through a 
light filter 87. According to the pixel position of the image pck-up element 86, this light filter 87 
is classified into the level pitch Px and a normal pitch Py, and is classified by RGB3 color by 
color. Drawing 16 (b) is drawing showing the color array of a light filter 87. A color array here is a 
color array (the so-called "Bayer array") which allotted G component to the checker and 
allotted R component and B component to the remainder. Drawing 1 6 (c) is drawing showing "the 
shading-off image of ****" by the optical low pass filter 82 mentioned above. An optical 
operation of following (1) - (3) realizes a shading-off image as shown in this view. 
[0004] (1) The 2nd filter 85 carries out the birefringence of the light figure to a normal beam of 
light and an extraordinary ray, carry out a normal pitch Py, abbreviation, etc., a mutual image 
formation position is, and only distance deltay shifts perpendicularly. 

[0005] (2) 1/4 wavelength plate 84 changes into the circular polarization of light etc. the linearly 
polarized light bisected with the 2nd filter 85, and disturbs plane of polarization. 
[0006] (3) The 1st filter 83 carries out the birefringence of the light figure which passed 1/4 
wavelength plate 84 to a normal beam of light and an extraordinary ray again, carry out the level 
pitch Px, abbreviation, etc., an image formation position is, and only distance delta x shifts 
horizontally. By such optical operation of the optical low pass filter 82, the light of the 4th 
division fraction mixes and carries out incidence to one partition of the color array shown in 
drawing 17 (a). Consequently, the substantial light-receiving range (this substantial light- 
receiving range is hereafter called "light-receiving aperture") in the 1st division fraction of a 
color array is expanded to an in-every-direction double-precision grade. 
[0007] Drawing 1 7 (b) - (d) is drawing having shown the situation of such a light-receiving 
aperture for every RGB component As shown in drawing, the array of the light-receiving 
aperture for every color component spreads in an in-every-direction double-precision grade, and 
fills the whole light-receiving side without a crevice. The image pck-up element 86 generates the 
pixel output by which smoothing was carried out for every field of these light-receiving 
apertures. Therefore, the high-frequency component of a light figure is oppressed certainly, and 
it becomes possible to suppress effectively generating of the false color in a picture output or 
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moire 
[0008] 



fprob em(s) to be Solved by the Invention] By the way, in such a conventional example as 
LProblemW to oe o y . apertures of G component overlap and are formed. 

?^3^JS^N^ suppression of spatia. frequency worUed too mucH 
Ind there wa a trouble of causing the remarkable fall of resolut.cn. Then it aims at offering the 
fmagt pcVup equipment which does not spoil resolution as much as poss.b.e ,n invent.cn 
^^rHina to claim 1 to 5, fully suppressing a false color and moire. ... , 

X ^ Moreove especially in invention according to claim 2. it aims at offenng the ,mage pck- 
2 SSS Jw suppression of a false co.or, and improvement .n^jn "* 
up equ.pmen _ Furtnermorej lt aims at offenng the 

^e pi -p^^wSoan make a'.ight-receiving aperture into the shape of a square 

1 !hout the 1 st color component with the highest density in invent.on according to claim 3. 
mniOl It aims at oSring ihe image pck-up equipment in eye in addition of a claim 3 which can 
suoore s a7a.se colo and moire certainly about other co.or components in invention according 
to cla^V Ita.ms at offering the image pck-up equipment in eye in addition of a c.a.m 3 w,th the 
usable image pck-up element of a square pixel in invention according to cla.m 5. 

^rr a rofTlf e ht filter is a color array which the 1st color component is most arranged at high 
1 >Z comet to arrange other color components in the remaining posit.cn, and the amount 
d f f H- 3 o^Tof *e ! ^st color component in the 2nd filter Compared with the amount of 
fhatng of 2£ • & ^components, it is small, or is characterized by being efficiency top 

ra012] With such composition, an optical low pass filter obscures other color ^ponjts in^ the 
1st di ecSon and the 2nd direction. Therefore, about the color component of others of a light 
1st d.rect.on ana suppress generating of a false color or moire. On the other 

ET£ ^tt^^J^ nature "whether it is smaller than the amount 
of shading ofves of other co.or components, and the amount of shad.ng ofves of the 1st ^color 
ot snaoing °/ ve » Therefore about the 1st color component the amount of 

riTotUS E rection il sm^ and the depressor effect of the spatia. frequency in 
the 2n" direction is small. Consequently, about the 1st co.or component, ,t becomes possible to 

[OOI^S I 6 n S^o n° tht E LtrtmTo'nent is most arranged on a light fi,ter at h* . density. 

Therefore the sample interval of the 1st color component in an image pck-up means s the 

finesfand the clinch noise mixed in the sampling signal of this 1st color component .s shifted 

more to a hS regfon side compared with the case of other color components. Therefore about 

the l^color component even if it reduces the amount of shading ofves of the 2nd direction 

SLll^SbMU- that a false co.or and moire may occur, whi.e li*^* «- 

color and moire by invention according to Cairn 1 from the above reason - the [ and ] 

sooiline the resolution of 1 color component as much as possible is lost 

[0 2 The 1 st filter with which invention according to claim 2 obscures a light figure 

L0014J I he lst T, « has 2nd f| , ter wh|ch obscures a | lg ht 

color component and 1 when it is the Bayer array »hieh comes to arran 8 e 3 color 
%ZiZZZ£ : remaining position, the leyel pitch of a color array is set to Px and a norma! 

r)c/r\o/nr. 
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pitch is set to Py the 1st filter — the 1st - the 3rd color component of a light figure — the level 
pitch Px and abbreviation — an equal distance — horizontal — obscuring — the 2nd filter — 
the [ the 2nd color component of a light figure, and ] — 3 color components — a wavelength 
selection — carrying out — a normal pitch Py and abbreviation — it is characterized by 
obscuring only an equal distance perpendicularly 

[0015] With such composition, the wavelength selection of the 1st color component is not 
carried out in the 2nd filter. Therefore, Px, abbreviation, etc. are mainly in the 1st color 
component by carrying out horizontally, and only distance is obscured, such a horizontal 
shading-off effect — the light-receiving aperture of the 1st color component — horizontal — 
about twice — it is extended By the way, as shown in drawing 1 (a), in a Bayer array, the 1st 
color component is arranged every other level partition. Therefore, by extending the light- 
receiving aperture of the 1st color component horizontally a 2 times as many abbreviation as 
this, as shown in drawing 1 (b), it becomes possible to fill up the whole light-receiving side with 
the light-receiving aperture of the 1st color component that there is almost no lap. 
[0016] By being formed without the light-receiving aperture of the 1st color component lapping 
mostly in this way, spoiling the resolution of the 1st color component more than required is lost. 
Moreover, since a light-receiving aperture is arranged that there is almost no crevice, it 
becomes possible [ also fully suppressing the false color produced for the 1st color component, 
and moire ]. on the other hand — the [ the 2nd color component and ] — 3 color components 
are obscured by the level perpendicular with the 1st filter and the 2nd filter such a shading-off 
effect — the [ the 2nd color component and ] — the light-receiving aperture of 3 color 
components is extended by the level perpendicular abbreviation double precision (surface ratio 4 
times as many abbreviation as this) every 

[001 7] By the way, as shown in drawing 1 (a), in a Bayer array, the 2nd color component is 
arranged every other every other level partition and perpendicular partition. Therefore, when the 
light-receiving aperture of the 2nd color component spreads abbreviation double precision every 
in a level perpendicular, as shown in drawing 1 (c), it becomes possible to fill the whole light- 
receiving side with the light-receiving aperture of the 2nd color component that there is almost 
no lap. Moreover, similarly, about the light-receiving aperture of the 3rd color component, as 
shown in drawing 1 (d), the whole light-receiving side is filled that there is almost no lap. 
[0018] the array of such a light-receiving aperture — the [ the 2nd color component and ] — it 
becomes possible not to spoil resolution more than required and to fully suppress generating of a 
false color or moire also about 3 color components As explained above, in invention according to 
claim 2, it becomes possible to acquire the good picture signal which reconciled the depressor 
effect of a false color or moire, and the improvement effect of resolution to the maximum extent 
about three kinds of all color components in a Bayer array. 

[0019] The 1st filter with which invention according to claim 3 obscures a light figure 
horizontally, (Claim 3) Level or the optical low pass filter which has the 2nd filter which obscures 
a light figure perpendicularly, In image pck-up equipment equipped with the light filter which 
classifies by color the light figure which passed the optical low pass filter through the color array 
of two or more colors, and an image pck-up means to picturize the light figure which passed the 
light filter A light filter is constituted by the color array of the 1st color component with the 
highest density, and other color components. Furthermore, it comes to set the level pitch Px of 
a color array as the abbreviation double precision of a normal pitch Py. the 1st filter a light figure 

— the level pitch Px and abbreviation — the color component of others [ in / a light figure / 
only an equal distance is obscured horizontally and / in the 2nd filter ] — a wavelength selection 

— carrying out — a normal pitch Py and abbreviation — it is characterized by obscuring only an 
equal distance in the horizontal or vertical direction 

[0020] With such composition, as shown in drawing 2 (a), the level pitch Px of a color array is set 
as the abbreviation half of a normal pitch Py. Therefore, by abbreviation etc. setting the 1st 
color component to Px horizontally with the 1st filter, being, and obscuring only distance, as 
shown in drawing 2 (b), the light-receiving aperture of the 1st color component becomes square- 
like mostly. Therefore, about the 1st color component, it becomes possible to acquire the signal 
of the pixel aspect ratio 1:1 easily, without passing through complicated computations, such as 
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aspect conversion. invention according to claim 4 is [ the 

[0021] (Claim 4) As for the color ^I^T^TT^^Jm direction and the 
pitch between the same colors I different from each °tner pck-up equipment according to 

^^l^^^Z^^X^^ ~ the color 

With such composition. <*^£fiZ?£Z£Z^ (0 and drawing 

between the same colors with the 2nd d ^ have a heavy bird clapper 

[Slcaim » tnvention according * ^.Jj*-^ 

dimensional array of the photo detector «. the 0 u ne , s ° divisfon fraction of a color array 

of a publics easily to claims 3 and 

0*1 m addition, in each claim mentioned above, a pl«n egression of ^^^f id 

Log by carrying out and obscuring only distanc is used ^l««« » t spatial 

in detail, it will be about P to the engine! light figur* figl f r e. What is necessary is 

frequency characteristics of a gr ade » J^fa £t ffgure is generally shifted and 

just to apply to *V b °"~Th.Tla? tow lass filter lich used the birefringence. 

piled up simply in the case of the optical low pass filte -W no so -c a lled halo) of light 

Ufl On the , oth er h an « « ^^JE^SS. *«• srating etc.. it cannot be 
etc. arise in the case of the optical iwp However it is about P to the light figure of 
said that two light figures are piled up Jj^*" characteristics near [the 1/(2P-)]. or 

"dimension by allotting the zero P«rt of -P£> ' STSEe shoulder of a low-pass 

p ^^^^^ S^E^^ - a grade which piles up the 

shifted light figure is realizable. 

Embodiments of the Invention] Hereafter, the gestalt of the operation in this invention is 
explained based on a drawing. mc+a i t iq an oDeration gestalt corresponding to 

invention given in claims 1 ana.:, Drawing o v , arranged at the image space 

operation gestalt In drawing^ a), Ure opbca I low pass fifter 12^ a a^r g by ^ 

ida qf the ^^^JS^^SS£^ of the light 1/4 wavelength 
p la Tu It^distur^ane of po,ari:ation. and the 2nd filter ,5 which has wavelength- 

selection nature. fU 19 ■ a „ nck-uo element 16 is arranged through a 

[0027] Behind this optical low pass a , eme nt 16. this light filter 17 

™;tv 6 eUc e h Fx' nTat^, and isdassified by RGB3 color by 

s c assified into the levei pixcn tag r , a co or array here is a 

-or. D»taU « ^Z^^J^^ ^^ "th 
color array (the so-called Bayer array ; w Drawing 3 (c) is drawing showing the 

trng-~»^"t^ *ove ; An optica, 

shading off 'mage or y sh ading-off state as shown in this view. 

ffiHiVThe ' Tfifter 15 ( c Hes oiTthe wavelength selection of the RB -"-J""* «- «* 
Snce de'^equa, to a norma, pitch Py obscures the imag. : — P« - f RB^ ^ 
S^CKSSSS ^t^T^Zl phase grating Indicated by 
JP,5-66370,A can be used, for example. 
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St ^t.S^lS^ "X-. does not arise so much in tHe and 

S W ^^oZ'L,, of iight =nd an exfr^dinary ray theRGB 
[0030J (.3) I he si ime . — . t , 4 d on | y t„ e distance delta x equal to the 

rT2S - i2£ position horizontally. According to the above 
f in^J Effect? theCht of *e 2nd division fraction mixes and carries out .ncdence to one 
ESSE? Gtmponent g sho»,n in dr^i (a). Moreover, the light of the 4th d,v,s,on fraction 

S« - «£ - * * *? " h0l Vrro^on ^ ral, ,C co,or e o a o C m h pon.nts 

^trasV-ibr.Tto% p r^ 

as much as possioie j to F« uu _ fTOnpratpH in t u e |j ff ht-rece v ng aperture of each 

< R xron^^ 

operation gestalt, a lap does not ar.se at all m the l^jcev IJ» much mQre 

invention according tocta™3 to S.f&m*^^ ^ ^ b ^ toe image space 

operation gestalt In drawing a uic h »• constituted by the 

X" c ^ ° f po,arization - and the 2nd filter 25 which wave,enBth_ 

m^BeCThis optical low pass filter 22, the image pok-up element 26 of a square pixel lis 
[0034J Behind tn.s °P™ * Jh . , t t outp utted from this image pck-up element 26 
arranged through a light filter 27. The pixel « output w perpendicular of every 2 

Soubles a Position »i.h a part for to,s ^^^tiXo^re^^ 

%£a 0_^il a * X aho n la to/situajn of this oolor array Odd lines of a Wt hKer 

^fe SsSed by "GRGR .." by color, and even lines is clashed bv ■ GBGB by 

mSS 0) ThelTd filter 25 carries out the wavelength selection of the RB component • ^ °* 
See deltay .qua, to a norma, pitch Py obscure* , the ,mage ormat,on os^o of RB 

^rrairoTsS a'cr r^SMsr sr^ — — * 

OmmU* Z££ ~ toe piane of polarization of the linear* polarized light 

[0037] (2) 1/4 1 waveie gr P diffraction operation, a refraction operation, etc. of the 

St 5 tSt=H, p V o,arized light component does not arise so much ,n the 2nd 

t^^^lZlZ^Zt^ of light and an extraordinary ray to. RGB 
[0038] (3) The 1st at wavelength plat. 24. and only the distance delta x equal to toe 

Px shif^rmutual image fonmation position horizontally. According to toe above 
? .l P ^iSto uTwS of toe 2nd division fraction mixes and carries out incidence to one 

n/J /r>c /PF 

..«../ '^.v,. v y ;-r !l .j'T.fr, ; - /- r '-Hr/1r?>-.wel- rp. <=."" 
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mixes and carries out incidence to one partition of RB component. 

[0039] Consequently, each light-receiving aperture of a RGB component is expanded as shown 
in drawing 6 (b) - (d), and it fills the whole light-receiving side without a crevice to each. 
Therefore, it becomes possible [ raising the resolution of three kinds of all color components to 
the maximum ] all for an unnecessary lap to arise in the light-receiving aperture of each RGB 
component Moreover, since a crevice is not generated at all in the light-receiving aperture of 
each RGB component at this time, a false color and moire can also fully be suppressed about 
three kinds of all color components. 

[0040] Moreover, at this time, the configuration of the light-receiving aperture of G component 
serves as a square, as shown in drawing 6 (b). Therefore, about the picture signal of G 
component, it becomes possible to generate the picture signal of a square pixel soon, without 
passing through complicated processing of aspect conversion etc. Therefore, in a computer 
related field with treating [ much ] the picture of a square pixel, suitable image pck-up equipment 
is especially realizable. <BR> [0041] Furthermore, as for the shading-off direction of the 2nd 
filter 25, the pitch between the same colors is set as latus perpendicular direction" much more 
about "RB component. Therefore, it is not generated in the light-receiving aperture of RB 
component, and a lap does not spoil the resolution of RB component in it more than required. 
Moreover, since the light which penetrated the 1st division fraction of a light filter 27 is received 
by part for two of a photo detector 28, it also becomes possible to use the image pck-up 
element 26 of a general square pixel. Next, another operation gestalt is explained. 
[0042] (3rd operation gestalt) The 3rd operation gestalt is an operation gestalt corresponding to 
invention according to claim 3 to 5. Drawing 7 is drawing for explaining the 3rd operation gestalt. 
As for the constitutional focus in the 3rd operation gestalt, odd lines of a light filter are classified 
by "GRGB .." by color, and even lines is a point currently classified by "GBGR .." by color. In 
addition, about other composition, since it is the same as that of the 2nd operation gestalt, 
composition explanation here is omitted. 

[0043] Each light-receiving aperture of a RGB component is expanded as shown in drawing 7 , 
and it fills the whole light-receiving side with such composition without a crevice to each. 
Therefore, also in the 3rd operation gestalt, it becomes possible to acquire the same effect as 
the 2nd operation gestalt Moreover, as an effect peculiar to the 3rd operation gestalt, the light- 
receiving aperture of RB component is the point aslant located in a line a half-phase every, 
shifting. By the array of such a light-receiving aperture, it also becomes possible to raise the 
substantial resolution of RB component. Next, another operation gestalt is explained. 
[0044] (4th operation gestalt) The 4th operation gestalt is an operation gestalt corresponding to 
invention according to claim 3 to 5. Drawing 8 is drawing for explaining the 4th operation gestalt 
As for the constitutional focus in the 4th operation gestalt, odd lines of a light filter are classified 
by "GRGR .." by color, and even lines is a point currently classified by "BGBG .." by color. In 
addition, about other composition, since it is the same as that of the 2nd operation gestalt 
composition explanation here is omitted. 

[0045] Each light-receiving aperture of a RGB component is expanded as shown in drawing 8 , 
and it fills the whole light-receiving side with such composition without a crevice to each. 
Therefore, also in the 4th operation gestalt, it becomes possible to acquire the same effect as 
the 2nd operation gestalt. Moreover, as an effect peculiar to the 4th operation gestalt, it is the 
point that the light-receiving aperture of G component is located in a line with a slanting grid. By 
the array of such a light-receiving aperture, it also becomes possible to raise the substantial 
resolution of G component 

[0046] (5th operation gestalt) The 5th operation gestalt is an operation gestalt corresponding to 
invention according to claim 3 to 5. Drawing 9 is drawing for explaining the 5th operation gestalt 
The constitutional focus in the 5th operation gestalt is the following two points. 
[0047] (1) The level line of a light filter is classified by color in the shape of a stripe by 
"GRGB .." 

[0048] (2) The same color pitch of RB component is set as a latus horizontal direction for the 
shading-off direction of the 2nd filter. In addition, about other composition, since it is the same 
as that of the 2nd operation gestalt composition explanation here is omitted. Each light— 
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receiving aperture of a RGB component is expanded as shown in feffli and it fills the whole 
Hght-receiving side with such composition without a crevice to each. Therefore, also m the 5th 
operation gestalt it becomes possible to acquire the same effect as the 2nd operation gestalt. 
[0049] if it considers as an effect peculiar to the 5th operation gestalt especially, .t ,s the pent 
the perpendicular phase of the light-receiving aperture of RB component and whose 
perpendicular phase of the light-receiving aperture of G component correspond Thus s.nce the 
muTua. perpendicular phase is in agreement beforehand, it becomes poss.b e [ generabng easily 
The picture signal which was in phase and arranged the RGB component altogether ]. Next, 
another operation gestalt is explained. 

[0050] (6th operation form) The 6th operation form is an operat.on form corresponding to 
Son according to claim 3 to 5. Drawing 10 is drawing for explaining the 6th operat.cn form. 
The constitutional focus in the 6th operation form is the following two po.nts. 
[0051] (1) Odd lines of a light filter are classified by GRGB .. by color, and even l.nes ,s 

moT2K2) b The G same color pitch" of RB component is set as a latus horizontal direction for the 
shading-off direction of the 2nd filter. In addition, about other composition, s.nce .t is the same 
as that of the 2nd operation gestalt, composition explanation here is omitted. Each i light 
receiving aperture of a RGB component is expanded as shown in draw.ng 10 and it fills the 
who? ^-receiving side with such composition without a crevice to each. Therefore, also ,n the 
6th operSon gestaft, it becomes possible to acquire the same effect as the 2nd operation 

[0053] t Moreover, as an effect peculiar to the 6th operation gestalt, the light-receiving aperture 
of RB component is the point aslant located in a line a half-phase every shifting. By the array of 
such a .ight-receiving aperture, it also becomes possible to raise the substant,a. resobtio , of RB 
component Furthermore, with the 6th operation gestalt, the perpendicular phase of the light 
reSg aperture of RB component and the perpendicular phase of the l.ght-receiv.ng aperture 
of G component are in agreement. Thus, since a mutual perpendicular phase .s .n agreement 
beforehand it becomes possible [ generating easily the picture s.gnal wh.ch was in phase and 
arranged the RGB component altogether ]. Next, another operation gestalt is explained. 
[0054] (7th operation gestalt) The 7th operation gestalt is an operation gestalt corresponding to 
nvention according to claim 3 to 5. Drawing 11 is drawing for explaining the 7th operation 
gestalt The constitutional focus in the 7th operation gestalt is the following two po.nts. 
[0055] (1) Odd lines of a light filter are classified by "GRGB .. by color, and even l.nes is 
ola<5<4ified bv "RGBG .." by color. ,. _ » 

So5 ] (2) The same color pitch of RB component is set as a latus horizontal direction for the 
shading-off direction of the 2nd filter. In addition, about other composition, s.nce it is the same 
as that of the 2nd operation gestalt, composition explanation here .s om.tted. Each light 
receiving aperture of a RGB component is expanded as shown in draw.ng 1 1 and it fills the 
whole light-receiving side with such composition without a crevice to each. Therefore, also m the 
7th operation gestalt, it becomes possible to acquire the same effect as the 2nd operat.on 

[^Moreover, the light-receiving aperture of G component is located in a line with a slanting 
grid with the 7th operation gestalt. Moreover, while 1/4 phase of light-receiving apertures of RB 
component shifts at a time, it stands in a line aslant By the array of such a light-receiving 
aperture it also becomes possible to raise the substantial resolution of a RGB component. 
Furthermore, with the 7th operation gestalt, the perpendicular phase of the light-receiving 
aperture of RB component and the perpendicular phase of the light-rece.v.ng aperture of G 
component are in agreement. Thus, since a mutual perpendicular phase is in agreement 
beforehand it becomes possible [ generating easily the picture s.gnal wh.ch was m phase and 
arranged the RGB component altogether ]. Next, another operation gestalt .s explained. 
[0058] (Operation gestalt of the octavus) The operation gestalt of the octavus is an operation 
gestalt corresponding to invention according to claim 3 to 5. DrawrngJl is drawing for explaimng 
the operation gestalt of the octavus. In the odd number train and even number tram of a light 
filter the color array of the constitutional focus in the operation gestalt of the octavus is the 



CiQ /op /Of 



8/10^— *J 



shifting point a half-phase every perpendicularly. 

[0059] In an image pck-up element side, according to phase staggering of this color array, the 
block of a photo detector 28 is set up, as shown in drawing 13 (b). By adding a pixel output per 
block of such a photo detector 28, it becomes possible to generate the pixel output of a color 
array as shown in drawing 13 (a), using the image pck-up element of a square pixel. In addition, it 
may perform, addition operation here performing independently perpendicular transfer operation 
of a pixel output in an odd number train and an even number train, and in case an image 
processing is performed in the exterior of an image pck-up element, you may perform. 
[0060] In addition, about other composition, since it is the same as that of the 2nd operation 
gestalt composition explanation here is omitted. Each light-receiving aperture of a RGB 
component is expanded as shown in drawing 12 , and it fills the whole light-receiving side with 
such composition without a crevice to each. Therefore, also in the operation gestalt of the 
octavus, it becomes possible to acquire the same effect as the 2nd operation gestalt. 
[0061] Moreover, with the operation gestalt of the octavus, the perpendicular phase for one 
light-receiving aperture of RB component is in agreement with the perpendicular phase for two 
light-receiving apertures of G component Thus, since the mutual perpendicular phase is in 
agreement beforehand, it becomes possible [ generating easily the picture signal which was in 
phase and arranged the RGB component altogether ]. Next, another operation gestalt is 
explained. 

[0062] (9th operation gestalt) The 9th operation gestalt is an operation gestalt corresponding to 
invention according to claim 3 to 5. Drawing 14 is drawing for explaining the 9th operation 
gestalt The constitutional focus in the 9th operation gestalt is the following two points. 
[0063] (1) In the odd number train and even number train of a light filter, a color array shifts 
perpendicularly a half-phase every. 

[0064] (2) R component and B component are arranged on an even number train at a checker. In 
addition, about other composition, since it is the same as that of the 2nd operation gestalt 
composition explanation here is omitted. Each light-receiving aperture of a RGB component is 
expanded as shown in drawing 14 , and it fills the whole light-receiving side with such 
composition without a crevice to each. Therefore, also in the 9th operation gestalt it becomes 
possible to acquire the same effect as the 2nd operation gestalt. 

[0065] Moreover, with the 9th operation form, the perpendicular phase for one light-receiving 
aperture of RB component is in agreement with the perpendicular phase for two light-receiving 
apertures of G component. Thus, since the mutual perpendicular phase is in agreement 
beforehand, it becomes possible [ generating easily the picture signal which was in phase and 
arranged the RGB component altogether ]. Moreover, with the 9th operation form, while the 
light-receiving aperture of RB component shifts a half-phase every, it stands in a line aslant. By 
the array of such a light-receiving aperture, it also becomes possible to raise the substantial 
resolution of RB component Next, another operation form is explained. 
[0066] (10th operation form) The 10th operation form is an operation form corresponding to 
invention according to claim 3 to 5. Drawing 15 is drawing for explaining the 10th operation form. 
The constitutional focus in the 10th operation form is the following two points. 
[0067] (1) In the odd number train and even number train of a light filter, a color array shifts 
perpendicularly a half-phase every. 

[0068] (2) R component and B component are arranged on an even number train at a vertical 
stripe. 

[0069] (3) The same color pitch of RB component is set as a latus horizontal direction for the 
shading-off direction of the 2nd filter. In addition, about other composition, since it is the same 
as that of the 2nd operation gestalt composition explanation here is omitted. Each light- 
receiving aperture of a RGB component is expanded as shown in drawing 15 , and it fills the 
whole light-receiving side with such composition without a crevice to each. Therefore, also in the 
10th operation gestalt it becomes possible to acquire the same effect as the 2nd operation 
gestalt Moreover, with the 10th operation gestalt, the level phase for one light-receiving 
aperture of RB component is in agreement with the level phase for two light-receiving apertures 
of G component Thus, since the mutual level phase is in agreement beforehand, it becomes 
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possible [ generating easily the picture signal which was in phase and arranged the RGB 
component altogether ]. 

[0070] (Variation of an operation gestalt etc.) In addition, with each operation gestalt mentioned 
above, since the distance which obscures a light figure is made in agreement with Px and Py, 
neither a crevice nor a lap arises at all in the light-receiving aperture, but it becomes possible to 
obtain the resolution of image pck-up equipment and the numerical aperture of a light-receiving 
aperture to the maximum extent However, this invention is not limited to this. It becomes 
possible to acquire the effect of this invention by [ by which abbreviation etc. generally spreads 
the distance which obscures a light figure on Px and Py ] carrying out For example, they are the 
distance delta x which obscures a light figure horizontally, and distance deltay which obscures 
perpendicularly <=(0.6Px) deltax<= (1.5Px) 
(0.6Py) <=deltay<= (1.5Py) 

Even if it sets up by ********, it becomes possible to suppress a false color and moire also with 
some. 

[0071] Moreover, although each operation gestalt mentioned above explained the case where the 
filter in which light carries out a birefringence was used as the 1st filter, this invention is not 
limited to this. Generally, if it is the optical element to which only predetermined distance 
obscures a light figure, it can be used as an optical low pass filter. For example, you may use the 
optical low pass filter which used the phase grating. 

[0072] Furthermore, although each operation gestalt mentioned above explained the case where 
a wavelength-selection nature phase grating was used, as the 2nd filter, this invention is not 
limited to this. If it is the optical element from which it obscures with wavelength and an amount 
generally changes, it can be used as the 2nd filter. Moreover, with each operation gestalt 
mentioned above, although stuck in order of "the 2nd filter -> 1st filter" along with an optical 
path, it is not limited to this. Reverse is sufficient as this turn and it may arrange independently, 
without sticking both filters. (However, when using a phase grating, it is necessary to care about 
the point of doubling the interval of an image pck-up element and a phase grating with the set 
point at the time of a phase grating design) 

Furthermore, with each operation gestalt mentioned above, although three kinds of color 
components were explained, this invention is not limited to this. For example, a mode, such as 
assigning two colors or four colors or more, can be considered as a color component (for 
example, when applying this invention to the image pck-up element of one of the two of 2 board 
type image pck-up equipment). Moreover, with the operation gestalt mentioned above, although 
the 1st division fraction of a color array is assigned to two photo detectors, it is not limited to 
this. For example, as shown in drawing 13 (c), one partition of a color array may consist of one 
photo detector. Moreover, it is easy to be natural even if it constitutes one partition of a color 
array from a block of three or more photo detectors. 
[0073] 

[Effect of the Invention] (Claim 1) In invention according to claim 1, the 2nd filter has the 
wavelength-selection nature "whether it is smaller than the amount of shading ofves of other 
color components, and the amount of shading ofves of the 1st color component is efficiency top 
zero." Therefore, about the 1st color component the amount of shading ofves of the 2nd 
direction becomes small, and becomes possible [ raising the resolution of the 2nd direction ]. 
[0074] In addition, in an image pck-up means, since the sample interval of the 1st color 
component is the finest, the clinch noise made to the sampling signal of the 1st color component 
is shifted more to a high region side compared with the case of other color components. 
Therefore, about the 1 st color component, even if it reduces the amount of shading ofves as 
mentioned above, there are few possibilities that a false color and moire may occur. As explained 
above, in invention according to claim 1, it becomes possible to realize the image pck-up 
equipment which does not spoil resolution as much as possible, fully suppressing a false color 
and moire. 

[0075] (Claim 2) By invention according to claim 2, as shown in drawing 1 (b) - (d), the whole 
light-receiving side can be worn by the light-receiving aperture about three kinds of each color 
component which makes a Bayer array that there is almost no lap. Therefore, it becomes 
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possible not to spoil resolution more than required and to suppress a false color and moire 
enough about three kinds of all color components. Thus, in invention according to claim 2, it 
becomes possible to acquire the good picture signal which reconciled the depressor effect of a 
false color or moire, and the improvement effect of resolution to the maximum extent about 
three kinds of all color components. 

[0076] (Claim 3) In invention according to claim 3, the light-receiving aperture of the 1st color 
component becomes square-like mostly. Therefore, about the 1st color component, it becomes 
possible to acquire the picture signal of the pixel aspect ratio 1:1 easily, without passing through 
complicated computations, such as aspect conversion. Therefore, in invention according to claim 
3, the suitable image pck-up equipment for a computer related field with treating [ much ] the 
picture of a square pixel etc. is realizable. 

[0077] (Claim 4) In invention according to claim 4, other color components are obscured in the 
large direction of the pitch between the same colors with the 2nd filter. Therefore, the light- 
receiving aperture of other color components becomes there are few heavy bird clappers 
between the same colors, and possible [ raising the resolution of other color components as 
much as possible ]. 

[0078] (Claim 5) In invention according to claim 5, since one partition of a color array is received 
by the photo detector for two, it becomes possible to use the general image pck-up element 
which consisted of square pixels. Therefore, it becomes possible for it to become unnecessary 
to use the image pck-up element which consists of a special long direction pixel, and to realize 
the image pck-up equipment of a publication easily to claims 3 and 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining invention according to claim 2. 

[Drawing 2] It is drawing for explaining invention according to claim 3 to 5. 

[Drawing 3] It is drawing showing the composition of the 1st operation gestalt. 

[Drawing 4] It is drawing explaining operation of the 1st operation gestalt. 

[Drawing 5] It is drawing showing the composition of the 2nd operation gestalt. 

[Drawing 6] It is drawing explaining operation of the 2nd operation gestalt 

[Drawing 7] It is drawing for explaining the 3rd operation gestalt. 

[Drawing 8] It is drawing for explaining the 4th operation gestalt 

[Drawing 9] It is drawing for explaining the 5th operation gestalt 

[Drawing 10] It is drawing for explaining the 6th operation gestalt 

[Drawing 11] It is drawing for explaining the 7th operation gestalt 

[Drawing 1 2] It is drawing (1/2) for explaining the operation gestalt of the octavus. 

[Drawing 13] It is drawing (2/2) for explaining the operation gestalt of the octavus. 

[Drawing 14] It is drawing for explaining the 9th operation gestalt 

[Drawing 15] It is drawing for explaining the 10th operation gestalt 

[Drawing 16] It is drawing showing the composition of a train conventionally. 

[Drawing 17] It is drawing explaining operation of the conventional example. 

[Description of Notations] 

1 1 81 Photography optical system 

12, 22, 82 Optical low pass filter 

13, 23, 83 The 1st filter 

14, 24, 84 1/4 wavelength plate 

15, 25, 85 The 2nd filter 

1 6, 26, 86 Image pck-up element 

17, 27, 87 Light filter 



[Translation done.] 
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